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(54) PRODUCTION METHOD OF OPTICAL DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the production method of optical 
disks which can produce optical disks continuously and efficiently. 
SOLUTION: The production method consists of (a) a process in which a 
stamper S is crimped onto the energy beam-setting layer 1 of a long- 
length sheet for optical disk production having the energy beam-setting 
layer 1, and a concave-and-convex pattern the stamper S has is 
transcribed onto the energy beam-setting layer 1 concerned; (b) a process 
in which the energy beam-setting layer 1 is radiated with the energy beam 
and hardened to fix the concave-and- convex pattern thus transcribed; (c) 
a process in which the stamper S and the hardened energy beam-setting 
layer 1 are separated; (d) a process in which a reflection film 3 is formed 
on the face of the energy beam-setting layer 1 on which the concave- 
and-convex pattern is transcribed; and (e) a process in which optical disk 
substrates are laminated via an adhesive on the side where the reflection 
film of the energy beam-setting layer is formed or on its opposite side. 
The long-length sheet 10 for optical disk production is not cut during the 
processes (a) to (c). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of an optical disc which is provided with the following and characterized by carrying out 
between processes of aforementioned (a) - (c), without cutting a sheet for optical disc manufacture of said long picture at least. 

(a) A process of transferring an uneven pattern which sticks a stamper to the energy-line hardenability layer concerned of a 
sheet for optical disc manufacture of a long picture which has an energy-line hardenability layer by pressure, and said stamper 
has in the energy-line hardenability layer concerned. 

(b) A process of irradiating said energy-line hardenability layer with an energy line, stiffening the energy-line hardenability layer 
concerned, and fixing said transferred uneven pattern. 

(c) A process of separating said stamper and said hardened energy-line hardenability layer. 

(d) a process of forming a reflection film in a field where said uneven pattern of said energy-line hardenability layer was 
transferred, and (e) — a process of laminating an optical disk substrate via adhesives to a side in which said reflection film of 
said energy-line hardenability layer was formed, or its opposite hand. 

[Claim 2]A manufacturing method of the optical disc according to claim 1, wherein said adhesives are pressure sensitive 
adhesives and serve as a long sheet shaped. 

[Claim 3]A manufacturing method of the optical disc according to claim 1 or 2 equipping further an opposite hand of a side 
which laminates said optical disk substrate of said energy-line hardenability layer with a process of laminating a sheet which 
constitutes a protective layer, after said process (d). 

[Claim 4]ln a side in which said uneven pattern of said energy-line hardenability layer is not transferred. A manufacturing 
method of the optical disc according to claim 1 or 2, wherein a sheet of a long picture which constitutes a protective layer is 
laminated beforehand and said optical disk substrate is laminated in said process (e) at a side in which said reflection film of said 
energy-line hardenability layer was formed. 

[Claim 5]A manufacturing method of the optical disc according to any one of claims 1 to 4 equipping before said process (e) or 
the back with a process of cutting a sheet of said long picture in accordance with a periphery of said optical disk substrate, 
further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of an optical disc. 

It is related with the method of manufacturing an optical disc especially using the long sheet for optical disc manufacture. 
[0002] 

[Description of the Prior Art]As a manufacturing method of an optical disc, the injection molding of the thermoplastics of a light 
transmittance state is carried out to the mold of the disk with which the stamper was set, and the method of molding the disc 
substrate which has an uneven pattern is known. A stamper is stuck by pressure to the dry photoresist film (energy-line 
hardenability sheet) which laminated the light transmittance state board, After irradiating the dry photoresist film with ultraviolet 
rays in the state and stiffening a dry photoresist film, The method of separating a stamper from a dry photoresist film and 
forming a reflection film and a protective film on the hardened dry photoresist film is indicated (for example, the patent No. 
2956989 gazette, JP,7-287863,A, JP.7-287864.A, etc.). 
[0003] 

[Problem(s) to be Solved by the Invention]However, it laminates on a dry photoresist film, and it is necessary to convey the 
layered product of a light transmittance state board for every sheet at a subsequent process, and to convey the light 
transmittance state board which has rigidity at the first process to the work stage of each process by a robot hand etc. with the 
manufacturing method of the above optical discs. In such a method, work speed has a limit and it was not fit for the increase in 
efficiency of the production line. 

[0004]This invention is made in view of such the actual condition, and is a thing. 

It is providing the manufacturing method of the optical disc it becomes possible to produce the purpose efficiently continuously. 
[0005] 

[Means for Solving the Problem]To achieve the above objects, a manufacturing method of an optical disc concerning this 
invention, (a) A process of transferring an uneven pattern which sticks a stamper to the energy-line hardenability layer 
concerned of a sheet for optical disc manufacture of a long picture which has an energy-line hardenability layer by pressure, 
and said stamper has in the energy-line hardenability layer concerned, (b) A process of irradiating said energy-line hardenability 
layer with an energy line, stiffening the energy-line hardenability layer concerned, and fixing said transferred uneven pattern, (c) 
A process of separating said stamper and said hardened energy-line hardenability layer, (d) A process of forming a reflection 
film in a field where said uneven pattern of said energy-line hardenability layer was transferred, (e) It has a process of laminating 
an optical disk substrate via adhesives to a side in which said reflection film of said energy-line hardenability layer was formed, 
or its opposite hand, It carries out at least between processes of aforementioned (a) - (c), without cutting a sheet for optical 
disc manufacture of said long picture (claim 1). 

[0006]Since an optical disk substrate which has rigidity is laminated in the latter part (process (e)) of a manufacturing process 
according to the above-mentioned invention (claim 1), A sheet of a long picture until an optical disk substrate is laminated, and 
especially a sheet of a long picture [ in / at least / process (a) - (c) ], As compared with a method of being able to give each 
process by continuous sheet-shaped voice, therefore manufacturing an optical disc individually, it becomes possible to 
manufacture an optical disc efficiently continuously. 

[0007]In the above-mentioned invention (claim 1 ), said adhesives are pressure sensitive adhesives and it is preferred that it is a 
long sheet shaped (claim 2). Since lamination with an optical disk substrate and an energy-line hardenability layer can be 
completed by simple sticking work by using adhesives as an adhesion sheet of such a long picture, working efficiency becomes 
high. 

[0008]In the above-mentioned invention (claims 1 and 2), to an opposite hand of a side which laminates said optical disk 
substrate of said energy-line hardenability layer after said process (d). To a side which may be further provided with a process 
of laminating a sheet which constitutes a protective layer and in which said uneven pattern of said energy-line hardenability 
layer is not transferred (claim 3). A sheet of a long picture which constitutes a protective layer is laminated beforehand, and 
said optical disk substrate may be made to laminate at a side in which said reflection film of said energy-line hardenability layer 
was formed in said process (e) (claim 4). 

[0009]ln the above-mentioned invention (claims 1-4), before said process (e) or the back may be further equipped with a 
process of cutting a sheet of said long picture in accordance with a periphery of said optical disk substrate (claim 5). According 
to this invention (claim 5), when a sheet is two or more layers, it becomes possible to cut a sheet of two or more of these 
layers at once. 
[0010] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described. 

[A 1st embodiment] Drawing 1 (a) - (i) are the sectional views showing the manufacturing method of the optical disc concerning 
a 1st embodiment of this invention. 

[001 1]According to this embodiment, the sheet 10 for optical disc manufacture of a long picture as beforehand shown in drawing 
1_(a) is prepared. The sheet 10 for optical disc manufacture of this long picture comprises the exfoliation sheets 2 and 2 
laminated by both sides of the energy-line hardenability layer 1 and the energy-line hardenability layer 1. 
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[0012]As a material which constitutes the energy-line hardenability layer 1, the uneven pattern of the stamper S is transferred 
good, and especially if a pit or a groove is the material of the energy-line hardenability which may be formed correctly, it will not 
be limited. As a material of such energy-line hardenability, the material written in the patent No. 2956989 gazette, the 
application-for-patent No. 31 1966 [ 2001 to ] specification, etc. can be used, for example. 

[001 3] Although the thickness of the energy-line hardenability layer 1 is determined according to the depth of the pit which 
should be formed, or a groove, it is usually about 5-100 micrometers, and is about 5-20 micrometers preferably. 
[0014]The energy-line hardenability layer 1 which is easy to change by impression of a pressure in the exfoliation sheets 2 and 9 
2 is protected. What could use the publicly known thing conventionally as these exfoliation sheets 2 and 2, for example, carried 
out exfoliation processing of the resin films, such as polyethylene terephthalate and polypropylene, by the silicone series 
remover etc. can be used. 

[0015]In order to give smooth nature to the energy-line hardenability layer 1 in the exfoliation sheets 2 and 2, it is preferred 
that the surface roughness (Ra) of the side (side in contact with the energy-line hardenability layer 1) which carried out 
exfoliation processing is 0.1 micrometer or less. 

[0016]In the manufacturing method of the optical disc concerning this embodiment, first, as shown in dr awin g 1 (b), the strip of 

exfoliation sheet 2' is carried out, and while the above-mentioned energy-line hardenability layer 1 laminated exposes the 
surface of the energy-line hardenability layer 1. The sheet (energy-line hardenability layer 1+ exfoliation sheet 2) of this state is 

called following "lamination layer sheet 20." And as shown in drawin g 1 (b) - (c), the stamper S is stuck to the surface of the 

exposed energy-line hardenability layer 1 by pressure, and the uneven pattern of the stamper S is transferred in the energy-line 
hardenability layer 1. 

[0017]The stamper S usually comprises metallic materials, such as a nickel alloy. Although the shape of the stamper S shown in 
drawing 1 (b) - (d) is tabular, it is not limited to this and the uneven pattern may be formed in the sheet 10 for optical disc 
manufacture, and the sheet of the same long picture. 

[0018]And as shown in drawing 1 (c), where the stamper S is stuck, energy-line irradiation equipment (UV lampL as [ The inside 
of drawing 1 (c) ] an example) is used for the energy-line hardenability layer 1, and it is irradiated with an energy line from the 
exfoliation sheet 2 side to the energy-line hardenability layer 1. Thereby, the energy-line hardenability layer 1 hardens and the 
uneven pattern transferred by the energy-line hardenability layer 1 is fixed. Then, as shown in drawing__l_(d), the stamper S is 
separated from the energy-line hardenability layer 1. 

[0019]As an energy line, ultraviolet rays, an electron beam, etc. are usually used. Although it changes with kinds of energy line, 
when it is ultraviolet rays, for example, its 100 - 500 mJ/cm 2 grade is preferred at light volume, and when it is an electron 
beam, about 10-1000 krad is preferred [ the dose of an energy line ]. 

[0020]As for transfer and immobilization of the above uneven pattern, as shown in drawing 1 (e), it is preferred to perform more 
than one that it is simultaneous or continuously to the lamination layer sheet 20. Since the sheet 10 (lamination layer sheet 20) 
for optical disc manufacture in this embodiment is a long picture, such a thing becomes possible easily. 

[002l]In performing transfer and immobilization of the above-mentioned uneven pattern, after an uneven pattern is transferred 
and fixed, it is rolled round and may be made to pull out the sheet 10 for optical disc manufacture from the state of a **** 
object, and to use as a **** object, as shown in drawing 2 again. Thus, while being able to perform transfer and immobilization 
of an uneven pattern efficiently by automatic extraction by using the sheet 10 for optical disc manufacture as a **** object, it 
becomes convenient for storage or transportation. 

[0022]In the example shown in drawing 2, the sheet 1 0 for optical disc manufacture. After both sides of the energy-line 
hardenability layer 1 have laminated in the exfoliation sheets 2 and 2, it is considered as the **** object, Exfoliation sheet 2 r 
laminated by the upper surface of the energy-line hardenability layer 1 while being pulled out from a **** object exfoliates 
toward the upper part. The remaining lamination layer sheet 20 passes through the inside of uneven pattern transfer and the 
fixing device 8, exfoliation sheet 2' is again laminated and rolled round by the upper surface of the lamination layer sheet 20 
(energy-line hardenability layer 1) after that, and it is made a **** object. 

[0023]Foreign matters, such as dust and garbage, can be prevented from adhering to the field where the uneven pattern of the 
energyHine hardenability layer 1 was transferred and fixed by laminating exfoliation sheet 2' again in the energy-line 
hardenability layer 1 as mentioned above. Another sheet for covering may be laminated in the energy-line hardenability layer 1 
instead of exfoliation sheet 2*. 

[0024]The non-irradiation portions of an energy line are provided in the energy-line hardenability layer t, and it may stick and be 
made to laminate exfoliation sheet 2' by the adhesive strength which the energy-line sheep irradiation portions have at the 
energy-line hardenability layer 1 again. Such energy-line sheep irradiation portions can also be used as all portions other than 
the uneven pattern transferred in the energy-line hardenability layer 1 , for example, and can also be made into the both ends 
(except an uneven pattern) of the energy-line hardenability layer 1. 

[0025]Although the uneven pattern transferred and fixed by the energy-line hardenability layer 1 is two rows in the example 
shown in drawing 2 , it may be one row and they may be three or more rows. 

[0026]An example of the internal structure of uneven pattern transfer and the fixing device 8 is roughly shown in drawing 3. The 
stamper supply unit (the robot arm R with an adsorption mechanism) which arranges the stamper S on the lamination layer 
sheet 20 in the direction of movement of the lamination layer sheet 20 as shown in drawin g 3 inside uneven pattern transfer and 
the fixing device 8, The sticking-by-pressure unit 81 to which the stamper S can be made to stick the energy-line hardenability 
layer 1 by pressure with the sticking-by-pressure roller 81 1, The perforation unit 82 which can form the center hall of an optical 
disc in the lamination layer sheet 20, The separation unit 84 which consists of the curing unit 83 which consists of UV lampL, 
and the nip roll 841,842 of an up-and-down couple and the one guide idler 843 into which the lamination layer sheet 20 can be 
made to be able to shift to the lower berth, and the energy-line hardenability layer 1 can be made to separate from the stamper 
S is formed. 

[0027]Each stamper S has become movable with the lamination layer sheet 20 by being stuck to the lamination layer sheet 20 
by pressure, After passing the sticking-by-pressure unit 81. the perforation unit 82, the curing unit 83, and the separation unit 
84 in order, it returns to the position on the sticking-by-pressure unit 81 again with a stamper supply unit. 

[0028]A stamper supply unit arranges the one stamper S collected from the stamper supply cassette or separation unit which is 
not illustrated to each prescribed position of the sticking-by-pressure unit 81. Exfoliation sheet Z exfoliates just before the 
sticking-by-pressure unit 81, and the sheet 10 for optical disc manufacture is supplied to the sticking-by-pressure unit 81 in 
the state of the lamination layer sheet 20. 
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[0029]The stamper S supplied with the stamper supply unit is arranged on the lamination layer sheet 20 in the sticking-by- 
pressure unit 81. If the stamper S and the lamination layer sheet 20 meet, the sticking-by-pressure roller 81 1 moves rotating 
[ press the end of the stamper S, and ] the field by the side of the exfoliation sheet 2 of the lamination layer sheet 20 toward 
the above-mentioned end of the stamper S, and the end of an opposite hand continuously, and sticks the lamination layer sheet 
20 to the stamper S by pressure. 

[0030]Thus, if the uneven pattern of the stamper S is transferred by the energy-line hardenability layer 1, after the stamper S 
and the energy-line hardenability layer 1 have stuck, the stamper S and the lamination layer sheet 20 will move to the 
perforation unit 82. It has the Thompson edge 821, and this Thompson edge 821 passes the breakthrough of the stamper S, and 
descends, and the perforation unit 82 cuts the lamination layer sheet 20 on the support member 822 the center hall and the 
shape of isomorphism of an optical disc. 

[0031 ]If the lamination layer sheet 20 is cut and the Thompson edge 821 goes up, the stamper S and the lamination layer sheet 
20 will move to the curing unit 83, and ultraviolet rays will be irradiated with them from UV lampL to the lamination layer sheet 
20. 

[0032]If the uneven pattern transferred by the energy-line hardenability layer 1 of the lamination layer sheet 20 is fixed by the 
exposure of ultraviolet rays, the stamper S and the lamination layer sheet 20 will move to the separation unit 84. In the 
separation unit 84, the lamination layer sheet 20 is separated from the stamper S by the carrier roller 841,842 and the guide 
idler 843 of a couple. 

[0033]Since each above process is continuously performed to the lamination layer sheet 20 using two or more stampers S, 
according to above-mentioned uneven pattern transfer and fixing device 8, it does not need to use a robot arm for a transfer on 
each process stage of optical disc manufacture, and can perform each process efficiently continuously. 

[0034]Other examples of the internal structure of uneven pattern transfer and the fixing device 8 are roughly shown in drawing 
4. In the inside of uneven pattern transfer and the fixing device 8, as shown in drawing 4 (a), 3 ream unit 85 in which sticking- 
by-pressure unit 81 \ curing unit 83', and perforation unit 82' were installed side by side in one in the direction which intersects 
perpendicularly with the direction of movement of the lamination layer sheet 20 is constituted. Reciprocation moving is possible 
for this 3 ream unit 85 in the direction which intersects perpendicularly with the direction of movement of the lamination layer 
sheet 20. 

[0035]a stamper — a supply unit — sticking by pressure — a unit — 81 — ' — a prescribed position — a stamper — S — 
fixing — having — if — drawin g 4 — ( — b — ) — being shown — as — sticking by pressure — a unit — 81 — ' — an inside — 
being located — sticking by pressure — a roller — 811 — ' — going up — a stamper — S — an end — pressing . Then, 
sticking-by-pressure roller 811' moves rotating the field by the side of the exfoliation sheet 2 of the lamination layer sheet 20 
toward the above-mentioned end of the stamper S, and the end of an opposite hand, and sticks the lamination layer sheet 20 to 
the stamper S by pressure. 

[0036]Thus, if the uneven pattern of the stamper S is transferred by the energy-line hardenability layer 1 of the lamination layer 
sheet 20, 3 ream unit 85 will move so that the UV lamp of curing unit 83' may be located under the stamper S. And ultraviolet 
rays are irradiated from UV lampL to the lamination layer sheet 20, and the uneven pattern transferred by the energy-line 
hardenability layer 1 of the lamination layer sheet 20 is fixed. 

[0037]After UV irradiation, 3 ream unit 85 moves so that perforation unit 82' may be located under the stamper S, and it cuts 
the lamination layer sheet 20 the center hall and the shape of isomorphism of an optical disc with the Thompson edge which 
perforation unit 82' does not illustrate. 

[0038]If the lamination layer sheet 20 is cut as mentioned above, 3 ream unit 85 will move so that sticking-by-pressure unit 8V 
may be again located under the stamper S. This sticking-by-pressure unit 81' also has the function as a separation unit. Namely, 
in sticking-by-pressure unit 81', as shown in drawing 4 (c). The stamper S on the lamination layer sheet 20 is pinched by the 
robot arm R of S stamper condemnation, and sticking-by-pressure roller 81 1\ The lamination layer sheet 20 is separated from 
the stamper S by advancing this stamper S to the pinch roller 844 side in which the direction of movement of the stamper S 
concerned is located a little caudad. The stampers S are collected where the robot arm R is adsorbed, and they are used for 
transfer of the following uneven pattern. 

[0039]If it transfers as mentioned above, the uneven pattern of the stamper S is fixed by the energy-line hardenability layer 1 
and a pit or a groove is formed in it next, as shown in drawing 1 (f). the reflection film 3 will be formed in the surface of the 
energy-line hardenability layer 1 by sputtering or other means. As the reflection film 3, it may be a multilayer film which contains 
recording layers, such as a phase change recording layer, further. This reflection film 3 is a thin film of metal or metallic 
compounds, and is usually formed of sputtering etc. The thickness of these layers is usually about 10-200 nm. 
[0040]On the above-mentioned reflection film 3, as shown in drawing 1 (g), the protective sheet 5 is laminated via the adhesives 
layer 4. As for this adhesives layer 4, consisting of pressure sensitive adhesives is preferred, and it is preferred that it is a long 
sheet shaped. By using such an adhesion sheet, the protective sheet 5 can be easily laminated in the energy-line hardenability 
layer 1 only by rolling round, piling up the lamination layer sheet 20 in which the reflection film 3 was formed, the adhesion sheet 
concerned, and the protective sheet 5 for example. 

[0041 ]As a kind of pressure sensitive adhesive, it may be any, such as acrylic, a polyester system, a urethane system, a rubber 
system, and a silicone series, may be what is called a binder, and may be an adhesive. When it constitutes the adhesives layer 4 
from an adhesion sheet, as for the thickness of the adhesion sheet, it is preferred that it is 5-100 micrometers, and it is 
especially preferred that it is 1 0-30 micrometers. 

[0042]The protective sheet 5 constitutes some optical discs, such as an acceptance surface, a label surface, etc. of an optical 
disc. As a material of the protective sheet 5, when the protective sheet 5 constitutes an acceptance surface. When it has 
sufficient light transmittance state to the wavelength band of the light for information reading and the protective sheet 5 should 
just constitute a label surface, what has the easily-adhesive surface where the ink for label printings is established easily is 
preferred, \ n an y case, as for the material of the protective sheet 5, in order to manufacture an optical disc easily, a certain 
thing of rigidity or pliability is moderately preferred, and it is preferred that it is stable to temperature because of storage of an 
optical disc. As such a material, resin, such as polycarbonate, polymethylmethacrylate, and polystyrene, can be used, for 
example. 

[0043]As for the coefficient of linear expansion of the protective sheet 5, it is preferred that it is almost the same as the 
coefficient of linear expansion of the optical disk substrate 7 mentioned later so that an optical disc may not cause curvature at 
an elevated temperature. For example, also as for the protective sheet 5. when the optical disk substrate 7 consists of 
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polycarbonate resin, consisting of the same polycarbonate resin is preferred. 

[0044]Although the thickness of the protective sheet 5 is determined according to the thickness of the composition part of the 
kind of optical disc, or others of an optical disc, it is usually about 25-300 micrometers, and is about 50-200 micrometers 
preferably. 

[0045]If the protective sheet 5 is laminated as mentioned above, the optical disk substrate 7 will be laminated via the adhesives 
layer 6 to the field of the opposite hand of the field in which the reflection film 3 of the energy-line hardenability layer 1 was 
formed. It is preferred that this adhesives layer 6 can also use the same thing as the above-mentioned adhesives layer 4, and 
consists of pressure sensitive adhesives, and it is preferred that it is a long sheet shaped. Since a process processible by the 
continuous sheet-shaped voice increases further in the manufacturing process of an optical disc by using what consists of a 
long adhesion sheet as the adhesives layer 6, manufacture of an optical disc becomes more efficient. The material and thickness 
of the adhesives layer 6 are the same as that of the above-mentioned adhesives layer 4. 

[0046]lt has a light transmittance state and rigidity suitable for an optical disc, and what is necessary is just to be able to use 
materials, such as resin, such as polycarbonate and polymethylmethacrylate, or optical glass, as a material of the optical disk 
substrate 7. Also in such materials, polycarbonate is suitably used from excelling in a resistance to environment, dimensional 
stability, etc. The thickness of this optical disk substrate 7 is usually about 0.6-1.2 mm. 

[0047]Finally, as shown in drawnngj_(i), in accordance with the periphery of the optical disk substrate 7, the layered product of 
the adhesives layer 6, the energy-line hardenability layer 1, the reflection film 3, the adhesives layer 4, and the protective sheet 
5 is cut. Cutting of this layered product may be performed using a cutter, and it may carry out without a mold. Thus, the optical 
disc which consists of a layered product of the optical disk substrate 7, the adhesives layer 6, the energy-line hardenability 
layer 1, the reflection film 3, the adhesives layer 4, and the protective sheet 5 is manufactured. 

[0048]In the manufacturing method of the optical disc concerning this embodiment, since the optical disk substrate 7 which has 
rigidity is laminated in the latter part of a manufacturing process, the sheet of a long picture until the optical disk substrate 7 is 
laminated can be given to each process by the continuous sheet shaped. Therefore, according to the manufacturing method of 
the optical disc concerning this embodiment, as compared with the method of manufacturing an optical disc individually, an 
optical disc can be manufactured efficiently continuously. 

[0049][A 2nd embodiment] The manufacturing method of the optical disc concerning a 2nd embodiment of this invention is 
explained. Drawing 5 (a) - (h) is a sectional view showing the manufacturing method of the optical disc concerning a 2nd 
embodiment of this invention. 

[0050]According to this embodiment, the sheet 30 for optical disc manufacture of a long picture as beforehand shown in drawing 
5_(a) is prepared. The sheet 30 for optical disc manufacture of this long picture comprises the energy-line hardenability layer 1, 
the protective sheet 5 laminated by one field ( drawin g 5 Nakashita side) of the energy-line hardenability layer 1, and the 
exfoliation sheet 2 laminated by the field ( drawing 5 Nakagami side) of another side of the energy-line hardenability layer 1. 
[0051]The material of the energy-line hardenability layer 1 in this embodiment, the protective sheet 5. the exfoliation sheet 2, 
the reflection film 3 mentioned further later, the adhesives layer 6. and the optical disk substrate 7, thickness, character, etc. 
are the same as that of the thing in a 1 st embodiment of the above. 

[0052]The above sheets 30 for optical disc manufacture, The material which constitutes the energy-line hardenability layer 1, 
and the paint which contains a solvent further by request are prepared, A kiss roll coating machine, a reverse roll coater, a knife 
coating machine, a roll knife coating machine. After making it apply and dry and forming the energy-line hardenability layer 1 on 
the protective sheet 5 with coaters, such as a die coater, by laminating the exfoliation sheet 2 on the surface of the energy-line 
hardenability layer 1 , Or after applying the above-mentioned paint on the exfoliation sheet 2, drying it and forming the energy- 
line hardenability layer 1, it is obtained by laminating the protective sheet 5 on the surface of the energy-line hardenability layer 
1. 

[0053]In the manufacturing method of the optical disc concerning this embodiment, first, as shown in drawing 5 (b), the strip of 
the exfoliation sheet 2 laminated by the above-mentioned energy-line hardenability layer 1 is carried out. and the surface of the 
energy-line hardenability layer 1 is exposed. The sheet (energy-line hardenability layer 1+ protective sheet 5) of this state is 
called following "lamination layer sheet 20'." And as shown in dra^ng_5_(b) - (c), the stamper S is stuck to the surface of the 
exposed energy-line hardenability layer 1 by pressure, and the uneven pattern of the stamper S is transferred in the energy-line 
hardenability layer 1 . 

[0054]Subsequently, as shown in drawin g 5 (c), in the state where the stamper S made it stick, energy-line irradiation equipment 
(UV lampL as [ The inside of drawing 5 (c) ] an example) is used for the energy-line hardenability layer 1, and it is irradiated with 
an energy line from the protective sheet 5 side to the energy-line hardenability layer 1. Thereby, the energy-line hardenability 
layer 1 hardens and the uneven pattern transferred by the energy-line hardenability layer 1 is fixed. Then, as shown in drawing 5 
(d), the stamper S is separated from the energy-line hardenability layer 1. 

[0055]As shown in drawing 5 (e), transfer and immobilization of the above-mentioned uneven pattern may be continuously 
performed to lamination layer sheet 20'. and may be performed simultaneously. [ two or more ] In performing transfer and 
immobilization of the above-mentioned uneven pattern, after an uneven pattern is transferred and fixed, it is rolled round and 
may be made to pull out the sheet 30 for optical disc manufacture from the state of a **** object, and to use as a **** object, 
as shown in drawin g 2 again. 

[0056]If it transfers as mentioned above, the uneven pattern of the stamper S is fixed by the energy-line hardenability layer 1 
and a pit or a groove is formed in it next, as shown in drawing 5 (f), the reflection film 3 will be formed in the surface of the 
energy-line hardenability layer 1 by sputtering or other means. And on this reflection film 3, as shown in drawing 5 (g), the 
optical disk substrate 7 is laminated via the adhesives layer 6. 

[0057]Finally, as shown in drawing 5 (h), in accordance with the periphery of the optical disk substrate 7, the layered product of 
the adhesives layer 6, the reflection film 3. and lamination layer sheet 20* is cut. Thus, the optical disc which consists of a 
layered product of the optical disk substrate 7, the adhesives layer 6, the reflection film 3, the energy-line hardenability layer 1 , 
and the protective sheet 5 is manufactured. 

[0058] Also in the manufacturing method of the optical disc concerning this embodiment, since the optical disk substrate 7 which 
has rigidity is laminated in the latter part of a manufacturing process, the sheet of a long picture until the optical disk substrate 
7 is laminated can be given to each process by the continuous sheet-shaped voice. Therefore, according to the manufacturing 
method of the optical disc concerning this embodiment, as compared with the method of manufacturing an optical disc 
individually, an optical disc can be manufactured efficiently continuously. 
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[0O59]The embodiment described above was indicated in order to make an understanding of this invention easy, and it was not 
indicated in order to limit this invention. Therefore, each element indicated by the above-mentioned embodiment is the meaning 
also containing all the design variations belonging to the technical scope of this invention, and equivalents. 
[0060] For example, simultaneously with a sheet cutting process as shown in drawingj (i) or .drawing 5 (h), the perforation 
process of forming the center hall of an optical disc may be performed before and after a sheet cutting process. In this case, it 
becomes unnecessary in the perforation units 82 and 82 as shown in drawing 3 and dr a wing 4. 

[0061] Although how to perform the process shown in the process shown in - (d) and drawin g 1 (a) drawin g 5 (a) - (d) by the 
continuous sheet-shaped voice has been explained about the manufacturing method of an optical disc. Irrespective of this, all 
the processes of resulting in a sheet cutting process may be performed also in the process shown in drawing 5 also in the 
process shown in drawing 1 by the method of giving a long sheet to each process by the continuous sheet-shaped voice. 
[0062] 

[Effect of the Invention]According to the manufacturing method of the optical disc of this invention, it becomes possible to 
produce an optical disc efficiently continuously. 



[Translation done.] 
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[0053] i^%imm\m^% : T4 xwmmnmiz. 

*3^T(4, ft#]K, 0 5 (b) ic^1-4?K> xib^* 

/^-•msfbtts 1 ksw *nfc«(ts^- h 2 *m$m 

5) ^, «T r^jfi/-h2 0' J tLt, El 40 

5 (b) ~ (c) \znnrxo\z x mMLit=-*»*c-m 

^fbttl lcoStffilc^^-SfcffitL, 
^SE-fbttS IK** f><— S ©Oflfl^* - ^Srte^i" 

[0 0 5 4] &^T\ M 5 (c) l^-TJ: 

i^^^-JMaWiSll (05 (c) $X-lt-Mb L-TU 

-HSgfbttS 1 -ft 
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^oft, H5 (d) (c^-Tiplc, j**va*—s 

[0 0 5 5] ±|Htfflifb^^-^Ote¥ • BS»4, 121 5 
(e) DTt<tMC li->- h 2 0 ' \ZftLXmm&) 

VW&R~s- V 3 014, H2ic^i-j; 5t-, ^iRfrw^: 
[0 0 5 6] KJL±<D4 5(CLX3i^yl'^-^6lib14Hl 

hztztey^-ymzf&zntzb. &ic, is m ic 

«WHbtt*l«>*ffili:Sttil3*:»*-*-5. tbt. r 
©RWH3±lCi4, 15 (g) l^-fctptC, &*#JJ1 

[0 0 5 7] *fttc, 05 (h) 1C^-T4 5I-, ftxV 
X?£m7<DtH-m\Z®^X. }g*#JJl6, KWK3*34 

^-*«{btta 1 *54t>*«H->- h 5 b/iS 

[0058] xmmBi&iz&zytTs x?<DW&jjm\z 
«aT?ai s ti 5 fc » , *x 4 * ^ sts 7 -Amm $ 

4x?<nmmj>mz£iui, %74x*z®m\mm.ir 

[0 0 5 9] ^±lftBJ Lfc^«l^ffi(4, **0^<7?S«f * 

[0 0 6 0] 0iJx(4, 4*9<»-tS9— 
fi£-r^^Ml7lS(4, Ell (i) *fc!4il5 (h) ICS* 

groffiftl-tfoTt.4V\ H13*54^[14(C 
*^"J:54^CBI»t«y b8 2, 8 2' HSFKfcfcS. 
[0 0 6 1 ] 5tx-<x^wSliJt*-i*lcof , Hi 

(a) ~ (d) Kl^i-ieteiVHS (a) ~ (d) IC 

fc^, rtHC/4^*3f>-f, Elllc*i-XSlcioV^t)0 
5lC^1-XSlC*5^Tt, ->- hW»fXS(CiE^^:T(0 

[0 0 6 2] 



(7) 
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[01] «W©|1 ro^Jfe^ffiJ-#53txV^^wS 

[@3] m2izjo{fz,ma'<?->fc : 5 • ss^e^rt 

[04] (a) it, 0 2(Cfcft5IM]i£b/^->'te¥ • @ 



12 



10 



* -fcffiurr 5«^-5:^-r«tB&wffi0t i fo ►> , ( c ) 

fti|S0T'foS« 
[0 5] ^SSWO^Ol&lfe^tefcffiSft^**© 

10, 3 O - ftxV X^Mitffl->- h 

2 0, 2 0' ■■■mm-y- b 

2, 2' -*J«6'>-h 

3-sunm 

4, 6-£**UJI 
5 •••««->- h 



[01] 



[02] 




(8) 
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[0 4] [B5] 
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GG02 GG24 



